Comparison study of using different curing condition of tire powder by Abuluhoom, Waleed Mohamed Mohsen
 
 
COMPARISON STUDY OF USING DIFFERENT 
CURING CONDITION OF TIRE POWDER 










B.ENG (HONS.) CIVIL ENGINEERING  
 




I hereby declare that the work in this thesis is based on my original work except for 
quotations and citations which have been duly acknowledged. I also declare that it has 
not been previously or concurrently submitted for any other degree at Universiti Malaysia 




 (Student’s Signature) 
Full Name : WALEED MOHAMED MOHSEN ABULUHOOM  
ID Number : AA15248 





COMPARISON STUDY OF USING DIFFERENT CURING CONDITION OF 





WALEED MOHAMED MOHSEN ABULUHOOM 
 
 
Thesis submitted in fulfillment of the requirements 
for the award of the degree of 





Faculty of Civil Engineering and Earth Resources 






First and foremost, all the praise and thanks are to the Almighty Allah, for giving me the 
strength to complete this final year project as a requirement for graduation of the 
bachelor’s degree Eng. (Hons.) Civil Engineering from University Malaysia Pahang 
(UMP). 
Secondly, I would like to thank a number of people, to whom I am greatly indebted. 
Without them, this research might not have been successfully accomplished. I wish to 
express my gratitude to my supervisor, Dr. Doh Shu Ing for his patience and guidance 
throughout this study. Thank you for believing in my abilities and for giving me the 
foundation to explore further in this area. I would like also to thank the technical staffs 
of Civil Engineering Concrete Laboratory UMP for helping and guiding me during 
conducting the lab tests. Moreover, my thanks to all my friends who helped, supported 
and motivated in my study and in my personal life which their encouragement and 
motivation are highly appreciated.  
Not to be forgotten, my parents who have always support me through my overseas 
journey and made every opportunity available to me throughout my life. Even thought, 
they are far away, their prayers and blessings are immensely appreciated which I may not 
be able to repay. I would like also to thank my family’s members specially my brother 





Motorcar waste tyre has a steady increase in its generation annually in Malaysia. The 
number of motorcar waste tyres generated annually in the country was estimated to be 
8.2 million or approximately 57,391 tons in the year 2006. In addition to this, 60% of the 
waste tyres are disposed via unknown routes. Waste tyres in Malaysia are neither 
categorized as solid waste or hazardous waste. Currently it is just generalized as trade 
waste. Since there isn’t any law or regulation which governs waste tyre management, we 
have decided to use this material. From the previvors studied it shows that Tire waste is 
non-environmentally friendly which consist of a complex structure. A structure that is 
unbreakable by nature normal reaction and unable to be recycled. This work determines 
the mechanical properties of concrete after partial sand replacement and compare the 
effect of using two types of concrete curing which are water curing and salt curing in 
compressive strength and flexural strength. The tyre waste used in this research is grinded 
into powder form and then used partially to replace sand in a concrete mix design to find 
its suitable percentage to be used to gain the optimum strength. The concrete cubes tested 
in this research are sized at (150mm x 150mm x 150mm) each and tested at different 
percentage of sand replacement. The cubes are casted at a 0% (controlled cube), 5% and 
10%. Each percentage had 9 identical cubes casted to get an average data that was tested 
on the 7th and 28th day since it was casted. Moreover, for flexural test, 18 beams size 
500mm x 100mm x 100mm Flexural strength decreased with increasing tyre rubber 
replacement. Eearly strength shows that salt curing produced concrete with higher 
compressive and flexural strength and the best result go for control.  
v 
ABSTRAK 
Tayar sampah bermotor mempunyai peningkatan yang mantap dalam penjanaannya 
setiap tahun di Malaysia. Bilangan tayar sisa kenderaan tahunan yang dihasilkan di 
negara ini dianggarkan berjumlah 8.2 juta atau kira-kira 57,391 tan pada tahun 2006. 
Tambahan pula, 60% tayar buangan dibuang melalui laluan tidak diketahui. Tayar sisa di 
Malaysia tidak dikategorikan sebagai sisa pepejal atau sisa berbahaya. Pada masa ini ia 
hanya menjadi umum sebagai sisa perdagangan. Oleh kerana tidak ada undang-undang 
atau peraturan yang mentadbir pengurusan tayar sampah, kami telah memutuskan untuk 
menggunakan bahan ini. Daripada pencahayaan yang dikaji ia menunjukkan bahawa sisa 
Tirus tidak bersifat mesra alam yang terdiri daripada struktur yang kompleks. Struktur 
yang tidak dapat dipisahkan oleh tindak balas normal semula jadi dan tidak dapat dikitar 
semula. Kerja ini menentukan sifat mekanik konkrit selepas penggantian pasir separa dan 
membandingkan kesan menggunakan dua jenis pengawetan konkrit iaitu pengawetan air 
dan pengawetan garam dalam kekuatan mampatan dan kekuatan lenturan. Sisa tayar yang 
digunakan dalam penyelidikan ini digali ke dalam bentuk serbuk dan kemudian 
digunakan sebahagiannya untuk menggantikan pasir dalam reka bentuk campuran 
konkrit untuk mencari peratusan yang sesuai untuk digunakan untuk mendapatkan 
kekuatan optimum. Kukuk konkrit yang diuji dalam kajian ini bersaiz pada (150mm x 
150mm x 150mm) masing-masing dan diuji pada peratusan yang berlainan penggantian 
pasir. K kubus dilemparkan pada 0% (kiub terkawal), 5% dan 10%. Setiap peratusan 
mempunyai 9 kiub yang sama yang dicoret untuk mendapatkan data purata yang diuji 
pada hari ke-7 dan ke-28 sejak ia dipecat. Selain itu, untuk ujian lenturan, 18 saiz rasuk 
500mm x 100mm x 100mm Kekuatan fleksibel menurun dengan penggantian getah tayar 
yang semakin meningkat. Kekuatan yang kuat menunjukkan bahawa pengawetan garam 
dihasilkan konkrit dengan kekuatan mampatan dan lenturan yang lebih tinggi dan hasil 
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1.1 Background of Study 
The management of waste material is a problem worldwide. In the developing 
countries, waste management is becoming an acute problem and in Malaysia there are 
many waste materials being generated daily that demands immediate attention. This has 
to be taken into serious consideration by the authorities and management because 
Malaysia is categorized as an emerging industrialized country among countries like China 
and South Korea (Von Lina Lau, 2004). Tyre dealers face considerable pressure when 
the waste tyres produced accumulates at their premises, often causing improper place of 
disposal of the tyre waste. These tyre dealers usually don’t have any assistance from their 
principals or authorities for proper management and disposal of waste tyres Von Lina 
Lau (2004).  
 
In the past, tires were burned to avoid this accumulation in stockpiles. The tire 
fires were difficult to extinguish and would release harmful chemicals into the 
environment resulting in regulations making it illegal to do so in many countries. With 
approximately 3663 thousand metric tons of tires generated in 2015 in the United States 
alone, it is critical to continue finding innovative ways to use this waste material (TMA 
(U.S. Tire Management Association) 2017).  
 
Ultimately, the purpose of this study was to assess the use of recycled tyre 
particles as a replacement of fine aggregate which is sand with tyre waste powder or 
crumbs. The effects of replacement on fresh and hardened concrete properties were 
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determined. In each instance, the fine aggregate, sand, was replaced volumetrically in 5% 
increments up to the maximum of 10%.   
 
Through this study, we will be working on determining concrete strength on each 
cube, type of failure on each cube All the cubes at different sand replacement percentage 
will be tested to compare the concrete strength of the cubes. The type of crack on the 
cubes will be determined. Therefore, in the end of this study, the feasibility of using 
rubber tyre waste as partial replacement of fine aggregate in concrete will be verified. 
 
1.2 Problem Statement  
Daily, there are tons of tire waste being produced worldwide and even in 
Malaysia. These tire wastes are stored and doesn’t have proper disposal methods. With 
the rapid usage of automobile in Malaysia the number of cars has increased substantially 
in the last decade and reached over 120 million in 2016. The weight of waste rubber from 
tyre wastes is about 15 million tons at present which is very big concern to the authorities. 
Waste rubber disposal is a major environmental concern in Malaysia, mainly due to this 
material being a non-decaying material. Stockpiling of these materials is very dangerous 
because it presents a fire hazard and provides breeding ground for rats, mice and 
mosquitoes (Liu Rixin, and Lei Zhang, 2015).  
 
The question of suitability of tyre waste material being used as sand replacement 
is asked because of the properties of tyre waste being an aggregate in concrete. The effects 
of tyre waste in concrete have been tested in previous studies but not till an extend of 
knowing its suitability in using tyre waste as sand replacement in concrete for 
construction purposes. 
 
The vehicle tires which are disposed to landfills constitute one important part of 
solid waste. Stockpiled tires also present many types of, health, environmental and 
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economic risks through air, water and soil pollution. The tires store water for a long 
period because of its particular shape and impermeable nature providing a breeding 
habitat for mosquitoes and various pests. Tire burning, which was the easiest and cheapest 
method of disposal, causes serious fire hazards. Once ignited, it is very difficult to 
extinguish as the 75% free space can store lot of free oxygen. In addition, the residue 
powder left after burning pollutes the soil. The oil that is generated from the melting of 
tires can also pollute soil and water. An estimated 1000 million tires reach the end of their 
useful lives every year. At present enormous quantities of tires are already stockpiled 
(whole tire) or landfilled (shredded tire), 3000 million inside EU and 1000 million in the 
US. By the year 2030 the number of tires from motor vehicles is expecting to reach 1200 
million representing almost 5000 million tires to be discarded in a regular basis. Tire 
landfilling is responsible for a serious ecological threat. Mainly waste tires disposal areas 
contribute to the reduction of biodiversity also the tires hold toxic and soluble 
components. Secondly although waste tires are difficult to ignite this risk is always 
present. Once tires start to burn down due to accidental cause’s high temperature take 
place and toxic fumes are generated besides the high temperature causes tires to melt, 
thus producing oil that will contaminate soil and water. 
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